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Efficacy of Essential Oil and Wood Vinegar to Inhibit the Mycelial Growth of

Phytophthora colocasiae Causing Leaf Blight of Taro (Colocasia esculenta L.)
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Abstract

Taro (Colocasia esculenta (L.) (Schott) is an important food crop. Leaf blight caused by Phythopthora colocasiae is the
most devasting disease of taro. The aim of this study was to investigate the effect of six essential oils and the three wood vinegars to
inhibit the mycelial growth of P. colocasiae causing taro leaf blight. The six essential oils were obtained from Lemongrass
(Cymbopogon citratus), clove (Syzygium aromaticum), holy basil (Ocimum tenuiflorum), galanga (Alpinia galangal), star anise (/llicium
verum) and Phlai (Zingiber montanum) via water distillation. The three kinds of wood vinegars were extracted by wood charcoal
burning from bamboo (Bambusa sp), coconut shell (Cocos nucifera) and eucalyptus (Eucalyptus globulus) wood. The mycelial
growth of the fungi was assessed by poisoned food technique on PDA containing those essential oils and wood vinegars at the
concentration level of 0, 100, 300, 500, 1000, 1500 and 2000 ppm, using 9x7 factorial in Completely Randomized Design with four
replications. The results showed that basil oil since 300 ppm concentration showed 100 % inhibition of mycelium growth whereas
lemongrass oil and galangal oil gave 100 % mycelial inhibition since at 1,000 and 1,500 ppm concentration respectively. In the case
of wood vinegar of Bambu seae, Cocos nuciferol and Eucalyptus globulus at the 2000 ppm concentration exhibited the fungal growth
inhibition only 60.00%, 56.94% and 47.23 % respectively which was a statistically significant difference. It indicated that essential oils
were more effective than wood vinegar in inhibiting the growth of P. colocasiae.
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Figure 1 Taro plant and typical leaf blight symptom
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Figure 3 water distillation apparatus Figure 4 Six essential oils
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Figure 5 charcoal kiln Figure 6 filtered wood vinegar
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Table. 1 Mean percentage of fungal growth inhibition on Phythopthera colocasiae by six essential oils

and three wood vinegars at seven concentration levels, 4 days after inoculation.

Mean percentage of fungal growth inhibition (%)

Concentrations

Six essential oils Three wood vinegars
(PPM) Lemon Clove holy basil Galangal star Phlai Bamboo Coconut Eucalyptus
grass anise shell
0 0.00° 0.00° 0.00° 0.00" 0.00" 0.00° 0.00" 0.00' 0.00'

100 48.89° 51.11" 49.44° 44.44° 40.55° 31.38' 27.50° 22.77° 12.22°

300 61.38° 54.72° 100° 50.00°  46.67° 36.67° 35.28 ¢ 28.33° 18.61°

500 76.11° 58.05 100° 57.50°  52.22° 41.94° 40.00° 35.84° 23.05°

1000 100 69.72° 100" 75.83°  62.77° 49.44° 48.33° 42.22° 26.94°

1500 100" 7361° 100" 100" 65.00" 54.16" 50.55" 50.00 " 40.83°
2000 100° 100° 100° 100° 76.39° 63.33° 56.94° 60.00° 47.22°
CV (%) 1.77 1.91 0.93 2.85 2.41 3.53 5.01 7.60 7.38

Different letters in each column represent statistically significant difference at p<0.05 by DMRT
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Figure 7 the mycelial growth inhibition on P. colocasiae by Lemon grass oil (A), Clove oil (B), holy basil oil (C),

Galangal oil (D), star anise oil (E) and Phlai oil (F) at seven concentration levels, 4 days after inoculation.
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Figure 8 the mycelial growth inhibition on P. colocasiae by coconut shell wood vinegar (A), bamboo wood vinegar

(B), and eucalyptus wood vinegarl (C), at seven concentration levels, 4 days after inoculation.
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